Laboratory of Analytical Chemistry, Department of Chemistry, University of Tsukuba, Tsukuba 305, Japan Recent development of high technology industries hay created a great demand for rare earths, which are used irr laser materials, high power magnetic materials, phosphors, ionic conductors, etc.. Bastnaesite CeCO3F i~ one of the most important resources of rare earths; other$ include monazaite (Ce, La, Nd)PO4 and xenotime YPO4 Despite the industrial importance of this mineral, the crystal structure of bastnaesite is not accurately known Donnay and Donnayl proposed a structural model of bastnaesite based on the X-ray photographic data ir. 1953, but ever since no structure analysis of bastnaesite has been reported. Here we report the first complete structure analysis of Bastnaesite.
The sample is natural mineral from Madagascar. Quantitative analysis of the sample was carried out by electron microprobe analyzer for rare earths and by elemental analysis for C and H. The results gave La2O3 29.2, Ce2O3 35.9, Nd2O3 7.78, Sm2O3 5.71, Gd2O3 2.37, subtotal 81.0 wt%, CO2 19.9 and H, not detected, total 100.9 wt%. The absence of H indicates lack of OH substitution for the F site, which is often observed in natural minerals. Thus full occupancy of the F site by F ions is assumed and the empirical formula, normalized to C03=1.0, is (Ce0.484, La0.397, Nd0.102, Sm0.073, Gd0.029)1.08-(C03)1.00F, which is close to its ideal formula CeCO3F. The average atomic number of the rare earths is 58.3, so the atomic scattering factor2 of Ce was used as that of the rare earth site in the analysis. A single crystal (ca. o.13XO.1OXO.15 mm3) of bastnaesite was used in the structure analysis. The crystal data and experimental conditions of intensity measurements are listed in Table 1 . Intensities of 911 independent reflections were measured in the 29 range of 3° through 100° using graphite-monochromated Mo Ka radiation (A=0.71069 A). Lattice parameters were determined by a leastsquares treatment of the 28 values of 25 reflections (19° <20<28°).
The intensity data were corrected for Lorentz and polarization factors; absorption correction was not made (,u=161.4). The final atomic parameters are shown in Table 2 , which also gives the parameters obtained by Donnay and Donnayl for comparison. The selected interatomic distances and angles are given in Table 3 .
A view of the crystal structure projected along a* is given in Fig. 1 . The Ce and F atoms form a hexagonal sheet, as illustrated in Fig. 2 . The structure consists of layers of CO3 ions located at Z1/4 =and 3/4 which are Table  1 Crystal and experimental data Table 2 Final atomic coordinates and th ermal parameters a. Beq =(4/3)II1a11(ai •a1) . Table 3 Selected interatomic distances(A) and angles(°)' sandwiched by the Ce-F sheets at Z=0 and 1/2. Figure  3 illustrates another view of the structure, which shows the hexagonal tunnels of Ce and F atoms. The carbonate ions are located inside the tunnels.
X-Ray intensity data were collected at the Geological Survey of Japan by courtesy of Dr. Katsuhiro Tsukimura, to whom we are grateful.
